The treatment of perforated peptic ulcers has gone through several phases since opening the abdomen became a practical possibility, but in all of them closure of the perforation'has been the basic principle. During the heyday of gastroenterostomy for duodenal ulcer, this operation was carried out extensively for perforation and in my own hospital it was almost the routine if the patient was judged well enough to stand it, whether a stenosis was present or not. Later, when the results of a short circuit began to be questioned, it was dropped and is now only employed in the presence of a stenosis. -With increasing experience the surgeon has come to realize that the swollen, aedematous duodenum which he may find at the time of operation is not necessarily stenosed and that it may become quite adequate when the acute process has had time to settle down. It is true that the longer the history before operation the more likely is it that symptoms will recur, probably because the ulcer is larger and more chronic and more likely to be associated with some narrowing. Illingwoith et al. (1946) reported 10 gastroenterostomies in 880 cases.
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DISCUSSION ON THE OPERATIVE AND CONSERVATIVE TREATMENT OF PERFORATED PEPTIC ULCERATION
Mr. Digby Chamberlain: The treatment of perforated peptic ulcers has gone through several phases since opening the abdomen became a practical possibility, but in all of them closure of the perforation'has been the basic principle. During the heyday of gastroenterostomy for duodenal ulcer, this operation was carried out extensively for perforation and in my own hospital it was almost the routine if the patient was judged well enough to stand it, whether a stenosis was present or not. Later, when the results of a short circuit began to be questioned, it was dropped and is now only employed in the presence of a stenosis. -With increasing experience the surgeon has come to realize that the swollen, aedematous duodenum which he may find at the time of operation is not necessarily stenosed and that it may become quite adequate when the acute process has had time to settle down. It is true that the longer the history before operation the more likely is it that symptoms will recur, probably because the ulcer is larger and more chronic and more likely to be associated with some narrowing. Illingwoith et al. (1946) reported 10 gastroenterostomies in 880 cases.
For some years Continental surgeons have advocated partial gastrectomy for perforation if the patient is in reasonably good condition but in this country the general view is that operation for a perforation is a life-saving measure and that radical treatment should be reserved for a later period and only if the symptoms call for it. For this reason the number of gastrectomies carried out has'been small and we have to go to Continental clinics for statistics.
Lastly the conservative treatment of perforations is a method which has been advocated in recent years.
It is important to examine the results from these various forms of treatment, for our practice must depend on them. Apart from diagnosis itself, there are certain points of interest. Strang and Spence (1950) found 177 perforations in men and 12 in women, and comparing these with Tidy's (1945) figures of 3-6 to 1 for non-perforated ulcers they pointed out that an ulcer in a woman is less likely to perforate than that in a man.
Luer (1949) reporting on 362 cases found that 4-7% were in women. Tidy (1945) also came to the conclusion that an ulcer is more likely to perforate in a man than in a woman. He found that 19-1 % of duodenal ulcer admissions were for perforation and 12-1 % of gastric ulcer admissions, and he pointed out that this showed that a duodenal ulcer is more likely to perforate than a gastric ulcer.
Mllingworth et al. (1946) found that 87% of perforations were duodenal and that 95% of perforations were in men.
Luer (1949) foundithat in patients with free gas demonstrable on X-ray there was a mortality of 20-2% and if gas could not be seen it was 14-8%. A disturbing finding in his series was that in patients perforating while in hospital there was a mortality of 100%.
All authorities are agreed that posture, physical activity and the stage of digestion have no bearing on perforation which is an unpredictable complication. The stage of digestion may have some bearing on peritoneal soiling and therefore on'prognosis. Strang and Spence (1950) and Luer (1949) find perforations are commoner in the afternoon and evening and that there is a rise in incidence in the spring and a fall in the autumn.
Luer (1949) finds that if the perforation is 1 cm. in size or larger, the mortality is 33X3°0 whereas in smaller perforations than this it is 14'4%. The statement that a perforation cures an ulcer has no foundation on fact. 50% of Grey Turner's patients have had further symptoms; and Finsterer advises every patient who has not had a primary gastrectomy to return in three months so that this can be carried out. Sallick found that 71 % of patients had a persistence of their symptoms after operation. Forty (1946) found that of 83 patients, 10 had operations later, 1 for a perforation, and 2 of them died. Illingworth et al. (1946) found that 40 % of patients had symptoms in the first year and that by the end of five years 70% had had further trouble. He estimated that year by year 2% reperforate, 1 % bleed and 2% elect to undergo operation. Of 666 cases in five years, 11 died, 7 from reperforation and 4 from further operation. He found that the older age-groups were more likely to be symptom free and that the long-standing ulcers were more prone to give rise to trouble. Strang and Spence (1950) suggest that the longer an ulcer is present, the more likely is it to perforate. Recurrent perforation is reported in 4% of 300 cases by Cohn (1941) , in 116y6% of 189 cases by Strang and Spence and in 4-1 % of 362 cases by Luer. It is said by Cohn that there is a lower mortality for recurrent perforations, possibly because the area may be sealed off, or possibly because the patients, having already experienced this catastrophe, make their own diagnosis and come to hospital earlier. Sangster (1948) reported 100 perforations up to 1939 with 24 deaths and 105 up to 1948 with 4 deaths. He attributed the improvement to better anlesthesia and more effective postoperative care including the antibiotics.
Luer (1949) found a mortality of 10'6% in cases operated upon up to six hours, 25.4% between six and twelve hours, 52% between twelve and twenty-four hours and 75 9 % over twenty-four hours. Tidy (1945) found an overall mortality of 22%; in duodenal ulcer 19% and in gastric ulcer 24*6%. fllingworth in 880 cases found a mortality of 17%, and Forty (1946) also had a 17% mortality in 100 cases.
Forty in his 100 cases had 39 chest complications, 2 empyemas and 2 subphrenic abscesses. Luer found post-operative complications in 24-4 % operated on in the first six hours and in 72-7 % after twenty-four hours.
The figures (Table I) from my own hospital, the General Infirmary at Leeds, are for the twenty-year period 193049 during which time there were 1,622 admissions for perforation. Of these 1,526 or 94-08 % were in men. An analysis (Table II) shows that the only departure from the overall figure is that gastric perforations appear to be relatively more common in women although they are still actually more frequent in men in the proportion of 4 to 1. From a study of the age at which they occurred it is apparent that the 40-50 decade shows the highest incidence of all kinds of perforation (Figs. 1, 2 and 3). I have analysed the incidence year by year and except for the low figure for 1947 this shows nothing of special note (Fig. 4) .
A study of the time of admission shows that 76 % of cases are admitted in the first nine hours. It also shows that women are admitted on the average later than men, probably because the condition is rarer in them than it is in men and therefore the diagnosis does not enter the doctor's mind quite so readily. This fact probably explains the higher mortality in women which occurs in this series and in all other reported series of cases (Table m ; Fig. 5 ). 21'92 An analysis of the time of admission by age-groups makes it apparent that the younger age-groups are operated on rather earlier than are the older patients (Table IV) . The previous history has also been gone into and demonstrates that 30% had no previous trouble, 2'59 % were recurrent perforations and 1 '85 % had previously bled (Table V) . The mortality for these twenty years was 17'94 % but in women the figure is 27'66 %, a matter on which I have already commented. Thus, perforations in women carry a higher mortality in every type of ulcer, and gastric ulcer has more than twice the death-rate of duodenal ulcer (Tables VI and VII) . The mortality year by year for all cases shows a considerable amount of fluctuation but it does show a gradual reduction, particularly in the past two years, due almost certainly to the routine use of the antibiotics. On an analysis of the figures there is no evidence that cases are admitted earlier now than they were in 1930 ( Fig. 6 ).
The operative details and mortality have been analysed (Table VI) . Simple suture carries the best result and is certainly related to the condition of the patient rather than the type of treatment. Where a drain had to be used the death-rate was over four times as great but this means that a peritonitis was already present. Gastro-enterostomy probably takes in a mixed group, some of them may have been done as a matter of principle and some because there was a stenosis and it is probably this latter group, occurring in ill patients, where it was considered necessary to carry it out in spite of the general condition of the patient, which accounts for the mortality of 16%. Jejunostomy and pyloroplasty represent phases and their numbers are too small to be worthy of comment. When drainage only was possible the mortality was 75% and where nothing was done, usually because of the poor general condition of the patient, the mortality was 83 %.
A comprehensive table has been worked out for the age of the patient and the lapse of time since the perforation and confirms the known facts that these two factors operate adversely on the result (Table IX) . The post-mortem findings show that peritonitis is the commonest cause of death and is likely that this figure has been reduced in the past year or two, but the numbers available for study are not sufficient to bring out this point (Table X) . (Table XI) . The subsequent history has been obtained from 56% of the survivorA and shows that nearly 4% have reperforated and that in addition 14% have had to undergo a further operation. 33 % have symptoms which cause them to have time off work or call for treatment, but operation has not been considered necessary. 7 % have died of other causes and 2% have died of causes connected with their ulcers. 39% are apparently in normal health and free from symptoms (Table XII) . PARTIAL GASTRECTOMY First of all it is necessary to compare cases of the same type and it will be agreed that gastrectomy is only carried out in patients who are well enough to undergo something more than the minimum treatment; for this reason we can compare the results with perforations sutured in the first nine hours. In addition we must take into account the secondary mortality occurring when a subsequent gastrectomy is carried out or when a second perforation takes place. Even this is perhaps not quite fair as it makes no allowance for the morbidity which occurs in the group who continue to complain of symptoms but who do not undergo a second operation.
Yudin was reported by Cohn in 1941 as having a mortality of 12 8 % in 426 resections and in a personal communication this year Nuboer had 105 resections with a mortality of 3-8 %. This second series, of course, should be more favourable because of the improved postoperative treatment in recent years.
Sutured perforations without drainage carried a mortality of 7-4% during the twentyyear period and if to this we add 1 65 %, a figure based on Illingworth's 11 deaths in 666 cases, we arrive at a figure of 9%, or if we take the figure of 2 5% which is the mortality when suture has been carried out in the past few years and add to this the figure of 1 -65 %, we get a total of 4-15%, so that this is the figure we have to compare with the results of gastrectomy. I hesitate to recommend partial gastrectomy on a wide scale but if we take Nuboer's figure of 3 8 %, it suggests that the experiment might be worth making in one or two centres when the treatment itself and the results can be carefully controlled.
ANALYSIS OF RESULTS
Simple suture has given the best overall results with a mortality of 7 4% for the twentyyear period. Gastric ulcer carries more than twice the mortality of duodenal ulcer. The gross mortality has been reduced to about 6% in the past two years, this is due to chemotherapy, the antibiotics and more efficient antesthesia and not to earlier diagnosis. Finally the mortality in women is higher than in men, due to delay in diagnosis, a fact which I do not think has been previously brought out.
Mr. Hermon Taylor: Until recently, there has been no alternative to the practice of immediate suture of perforated ulcers, despite all risks and hazards. For many surgeons, however, the technical satisfaction of this operation has been tempered by the overall results, which up to 1945 showed a mortality of 15-20%. The disquiet of many who have contemplated this has not been eased by the realization that death has mostly been due to the complications of the operation itself. These are mainly respiratory or cardiovascular conditions, sepsis or intestinal obstruction, and though their incidence has been reduced by modern techniques and drugs since 1945, the mortality and morbidity after operation are still considerable in ill or elderly subjects. It is important therefore to remember Heroclitus' teaching that nothing is permanent except change, and to review our methods in the light of recent new facts. The most important of these are the antibiotics, and the spontaneous sealing of a perforation when the stomach is empty. Wangensteen was the first to apply the latter in his continuous gastric suction treatment of patients with late perforations which had already sealed, but who still suffered from peritonitis and ileus.
The therapeutic possibilities of this method in early cases have now to be considered. The peritoneal contents remain sterile for several hours after contamination from a perforation, and the object of operation in these circumstances is to stop further spillage of gastric contents, and thereby forestall a fatal peritonitis. Clearly it should be possible to achieve the same effect more simply by keeping the stomach empty by repeated aspiration of the contents. This is so, in actual fact, and cases have been treated on this principle at King George Hospital, Ilford, since 1944. The technique will be described by Mr. J. F. R. Bentley, who with Mr. C. P. Allen has been in direct charge of most of the cases.
The results up to 1946 were 28 cases with 4 deaths-2 inevitable and 2 due to mismanagement-but nevertheless better than the surgical mortality (18%) at the hospital at that time. We therefore continued to treat our acute perforations by aspiration unless severe infection had already developed, or unless we were in doubt about the diagnosis. With experience, we have acquired confidence in the early non-infected cases, but in the later cases with peritonitis and toxic absorption we have been impressed with the necessity to remove the toxic fluid from the peritoneal cavity. We therefore operate on these patients in order to drain the abdomen: if conditions permit, we carry out the classical suture of the perforation and peritoneal toilet, but in desperately ill cases we drain the pelvis and renal pouches under local anxsthesia, and rely on the gastric tube to prevent further peritoneal infection. Frequently the latter provides an additional channel of drainage of the peritoneal cavity, the gastric aspirate being at first identical with the discharge from the abdominal drainage tubes.
We have encountered one major pitfall-air-swallowing. The swallowed air does not escape readily from a small tube, but tends to pass through the perforation, which is thereby prevented from sealing by adhesion to a neighbouring viscus. This fact was not appreciated until 2 patients in our second series had died from peritonitis after seven days. All patients are now X-rayed on the second day, and if an increase of intraperitoneal gas is found, the abdomen is opened. 2 further patients have since been dealt with in this way and have done well. The position is still sub judice, but there appears to be no danger from the passage of air into the peritoneal cavity, provided the fluid contents of the stomach are withdrawn and operation is undertaken within thirty-six hours.
Our second series of cases at King George Hospital has consisted of 73 cases, and two fatalities have thus occurred as a result of mismanagement through inexperience. There have been 5 other deaths-3 moribund patients perforated over twenty-four hours, 1 patient in irreversible shock, and another who died from pneumonia, having both contracted and resolved his perforation in the course of this disease. None of these 5 patients could have been saved by operation, even had this course been possible. Among the survivors, we have had the satisfaction of seeing 7 cases of acute respiratory disease and others of coronary disease, phthisis and uraemia recover, despite their unsuitability for operation.
In addition to the 73 true perforations, there were 4 instances in which other acute conditions were wrongly diagnosed as perforations and treated by aspiration. An acute gall-bladder and a basal pneumonia with pleurisy both subsided; a perforated appendix did well after intercurrent operation: a perforated right colon (? diverticulum) died. In the latter case operation was delayed by two and a half hours' aspiration-a serious error, but not the decisive factor in so universally fatal a condition. The advantage of avoiding operation in the case of pleurisy diagnosed as a perforated ulcer may perhaps be set against this, and on balance it may be said that clinical error has not in this series been found to defeat the object of our experiment. The aspiration method is being investigated by several workers on the Continent and in America, to some of whom I am indebted for their special permission to mention their unpublished results. Altogether I have been able to collect 411 cases with 33 deaths. Of these 15 had been moribund cases and 5 others had died of other diseases, having recovered from their perforations. Only the total figures are admissible for comparison, but it is worth noting that in the remaining operable cases the mortality of this untried method, in the hands of men with no experience of its pitfalls, but only their clinical instinct to guide them, has been as low as 3 %. Our own mistakes have shown that these results can be improved, but clearly the hard core of moribund cases will persist. I hope I have been able to make a case for the aspiration treatment of perforated ulcers. It raises new problems, but I feel it will take its place alongside operation in the management of this condition. There should be no question of competition between consecutive series of cases treated this way or that. Rather must there be a general policy, under which the advantages and disadvantages inherent in each method will determine the treatment in any particular case.
Mr. J. F. R. Bentley amplified some of Mr. Hermon Taylor's remarks: In the practical management of patients at King George Hospital, Ilford, a clinical diagnosis is made in the Casualty Department, and intravenous morphia then given. The throat is anesthetized with an amethocaine lozenge, and the stomach emptied using a large bore stomach tube and Senoran's bottle. This tube is replaced by a smaller one of radio-opaque rubber, and a plain X-ray of the abdomen in the erect posture is then taken. The film is examined to see (i) if the tube is in the stomach, (ii) if the stomach has been emptied and is free of gas, and (iii) how much, if any, subphrenic gas is present. A second film is always taken twelve hours later; if this shows more subphrenic gas, there is a persistent leak, which must be remedied by operation.
The stomach is kept empty for twenty-four hours by absolute starvation and gastric aspiration at fifteen-minute intervals. It is important to test the tube at each aspiration by injecting and recovering 2-3 ml. of water. The next day, sips of water are allowed and aspiration is less frequent. On the fourth day the tube is removed and an ulcer diet started. Salt and water balance are maintained by appropriate measures and pain is controlled by morphia. Uneventful recovery is usual, and full investigations are undertaken before discharge in the third week.
The special dangers associated with the method are those of misdiagnosis and persistent leakage. Dangerous misdiagnosis is rare in practice, the errors being rapidly detected by the relatively poor response to the initial treatment. Operation is undertaken in all cases of doubt.
The commonest complication is chest infection, notwithstanding the lack of anmsthetic or operation, and patients therefore receive penicillin. Intraperitoneal abscesses are not frequent.
65% of the patients have shown subphrenic gas on X-ray. This corresponds with the experience of McElhinney and Zinniger (1950, Arch. Surg., 61, 758) Dr. E. W. Bedford-Turner: (1) When I first attempted the conservative method it was not to supplant operative treatment but to record that perforated peptic ulcer could be cured by conservative treatment-namely with two pieces of rubber tubing one in the stomach and the other in the rectum. This would be of help and reassurance to a doctor isolated from general surgery.
(2) I was first led to attempt this method when I noticed how often I had to remove the omentum which was sealing the perforation in order to suture it.
(3) It is necessary to have a skilled nursing team to carry out the conservative method of treatment-to carry out repeated gastric suction and to ensure adequate fluid balance.
(4) One cannot always be sure of the diagnosis unless the abdomen is opened.
(5) In view of the decrease in the operative mortality rate it is now my opinion that whereas the conservative method would be extremely useful where a skilled surgeon is unobtainable yet the ideal method is still to operate.
Mr. Ivor Lewis: I think we are all now very impressed by Mr. Hermon Taylor's results, the more so as he no longer advocates conservative treatment in the moderately late cases already developing toxic symptoms. It would be deplorable, however, if the discussion were to lead to its general adoption up and down the country, as the results, without the unremitting vigilance and enthusiasm described by Mr. Taylor, would be sure to be much worse than thoseof suture.
One advantage of surgery is that it permits partial gastrectomy to be undertaken in selected cases. A high proportion of patients with perforated ulcers have severe recurrent symptoms in the succeeding few years and, when the history is such that indications already exist for gastrectomy, it is reasonable to consider it at the time of perforation. It must also be remembered that an appreciable proportion of the deaths from perforated ulcers occur a few days later from hmmorrhage from the same or other ulcers; these deaths should be preventable by gastrectomy. More important, however, is the risk of carcinoma in perforated gastric ulcers. One hundred of the perforations treated surgically at the Central Middlesex Hospital between 1938 and 1948 were considered at the time of operation to be perforations of benign gastric ulcers and the patients were discharged from hospital under that diagnosis. 7 of these patients died of carcinoma of the stomach within the succeeding three years. An eighth case is of particular interest. The patient was found to have a perforation of the greater curvature which, at operation, was thought to be benign despite the rarity of benign ulcers in that region. He was followed gastroscopically for two months without any lesion being detected but six months later died of an oat-cell carcinoma of the bronchus. Autopsy showed that there were widespread secondaries including a small polypoid tumour, of the same histology as the main bronchial tumour, on the greater curvature of the stomach; no other gastric lesion was present. This case illustrates clearly what we believe may be a not infrequent sequence of events. An early carcinoma may produce a locus minoris resistentia in the gastric mucosa which may serve as the origin for an ulcer to be produced by peptic digestion. The peptic digestion may then continue until a perforation is produced when it will be extremely difficult, if not impossible, to recognize that a small carcinoma is present intragastrically in relation to what appears to be an ordinary simple ulcer. We, therefore, consider that partial gastrectomy should, under suitable conditions, be adopted as the treatment for perforated gastric ulcers.
